Vitamin D affects proliferation of a murine T helper cell clone.
1,25-Dihydroxyvitamin D3 (1,25(OH)2D3), the biologically active form of vitamin D3, has been shown to inhibit the activation of T cell hybridomas and heterogeneous populations of mononuclear leukocytes. Because the response of various clones to 1,25(OH)2D3 may differ, we have examined the proliferative effects of the steroid on an antigen-specific cloned, nontransformed T helper cell line (D10.G4.1 [D10 cells]), and find that in contrast to these previous studies, the steroid is a potent stimulator of lectin-induced proliferation. In these experiments, D10 cells were incubated with concanavalin A and 1,25(OH)2D3, and although the lectin or steroid alone has minimal proliferative effects, their co-addition prompts up to a 50-fold increase in 3H-TdR incorporation at a concentration of 2.5 to 5 X 10(-9) M 1,25(OH)2D3, with significant mitogenesis occurring at 0.1 to 0.3 X 10(-9) M 1,25(OH)2D3. 25-Hydroxyvitamin D3 and 24,25(OH)2D3 have similar activity, but at concentrations two to three times greater than that of 1,25(OH)2D3, reflecting their relative affinities for the 1,25(OH)2D3 receptor. In addition, lectin treatment enhances 1,25(OH)2D3 receptor capacity fourfold to fivefold, an event coupled with the appearance of positive cooperativity. Although the steroid does not affect the quantity of bioassayable T cell growth factors as assessed by HT-2 cell proliferation, the expression of immunoreactive IL 2 receptors by lectin-activated D10 cells exposed to 1,25(OH)2D3 is enhanced. In contrast to its proliferative effect in the absence of IL 1, 1,25(OH)2D3 exerts biphasic effects on D10 replication when this monokine is present. Specifically, this steroid augments D10 proliferation at low concentrations of recombinant IL 1, but as the abundance of the monokine increases in the presence of 10(-10) to 10(-8) M 1,25(OH)2D3, the peak response of D10 cells to optimal IL 1 concentrations is diminished. Therefore, in this clone, 1,25(OH)2D3 presents itself as a regulator of T helper cell proliferation.